(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 

International Bureau 




(43) International Publication Date (10) International Publication Number 

15 September 2005 (15.09.2005) PCT WO 2005/086409 Al 



(51) International Patent Classification 7 : 

9/32, H04K 1/00 



H04L 9/00, 



(21) International Application Number: 

PCT/US2005/006014 

(22) International Filing Date: 24 February 2005 (24.02.2005) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/549,357 



2 March 2004 (02.03 .2004) US 



(71) Applicant (for all designated States except US): MAGIQ 
TECHNOLOGIES, INC. [US/US]; 171 Madison Avenue, 
Suite 1300, New York, NY 10016-5110 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): ZAVRIYEV, Anton 

[US/US]; 468 Humphrey Street, Swampscott, MA 01907 
(US). VIG, Harry [CA/US] ; 8 Kohlrausch Avenue, North 
Billerica, MA 01862 (US). 

(74) Agent: GORTYCH, Joseph, E.; c/o Magiq Technolo- 
gies, Inc., 171 Madison Avenue, Suite 1300, New York, 
NY 10016-5115 (US). 



(81) Designated States ( unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, 
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 
ZM, ZW. 

(84) Designated States ( unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, 
SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, 
GQ, GW, ML, MR, NE, SN, TD, TG). 

Declaration under Rule 4.17: 

— of invento rship ( Rule 4. 1 7( iv ))for US only 

Published: 

— with international search report 

[ Continued on next page ] 



(54) Title: MODULATOR AUTOCALIB RATION METHODS FOR QKD 



< 

9\ 



O 

o 
O 




P2 P1 ^/100 





MA 




FM 







SC2 



S1> 



16 












20 



Bob 



Alice 



(57) Abstract: Methods for calibrating the modulators in a QKD system (100) are disclosed. The methods include setting the voltage 
(V B ) of Bob's modulator (MB) to a positive value and then adjusting the voltage (V A ) of Alice's modulator (MA) in both the positive 
and negative direction to obtain overall relative phase modulations that result in maximum and minimum photon counts (N) in the 
two single-photon detectors (32a, 32b). Bob's modulator voltage is then set to a negative value and the process repeated. When the 
basis voltages (V B (1), V B (2), V A (1), V A (2), V A (3) and V A (4)) are established, the QKD system is operated with intentionally selected 
incorrect bases at Bob and Alice to assess orthogonality of the basis voltages by assessing whether or not the probability of photon 
detection at the detectors is 50:50. If not, the modulator voltages are adjusted to be orthogonal. This involves changing Bob's basis 
voltage (V B (1) and/or V B (2)) and repeating the process until a 50:50 detector count distribution is obtained. The calibration method 
can be carried out periodically during QKD system operation to ensure optimum or near-optimum operation of the modulators. 
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